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CLAIMS 



f 
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1. A vitamin D3 derivative expressed by the following general 
formula (l) or pharmaceutical^ permissible solvates thereof, 



R02O] 

{wherein, R01 and R02 are each 
trimethylsilyl group, a triethylsilyl 




acetyl group, a methoxymethyl grqu ) or a tetrahydro-4H-pyran-2-yl group; 



Z is one out of the follov 

K M 

(1-1) (f-2) 



independently a hydrogen atom, a 
group, a t-butyldimethylsilyl group, an 



formulae (M), (1:2), (1-3), (1-4) or (1-5), 



?35~R34 



R46 R45 



(1-3) 




[in the above formulae (1*1) to (if 5| 

m is an integer of 0 to 2; j 

n is an integer of 0 to 2; 

X' is an oxygen atom or 

Rn and R12 are identical to or different from each other, and express 
a hydrogen atom or a C1-C4 alktl group; 

K, L and M take each af hydrogen atom; M is a hydrogen atom, and K 
and L together express a single bond and express a double bond in 
cooperation with the single Hond already shown in the formula; or K is a 
hydrogen atom, and L and IVj together express a single bond and express a 
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double bond in cooperation with the /single bond already shown in the 
formula; / 

R21, R22 and Ri23 are identical tp or different from each other, and they 
are a hydrogen atom, a hydroxy grojUp, a carboxyl group, a trifluoromethyl 
group, a pentafluoroethyl group, a/CrC4 alkyloxycarbonyl group, a C2-C5 
acyloxy group, a C1-C4 alkyloxy grcpp or a C1-C4 alkyl group which may be 
substituted with a hydroxyl group, k C2-C5 acyloxy group or a C1-C4 alkyloxy 
group, or R21 and R22 together nJay express a C3-C6 cyclic alkyl group in 
cooperation with the carbon atom 1p which they are bonded; 

Q expresses >C(-F)-R3i fr >N-R3i, and herein R3ris a hydrogen 
atom, a hydroxyl group, a trifluoromethyl group, a pentafluoroethyl group, a 
C2-C5 acyloxy group, a CrC 4 alkyloxy group or a C1-C4 alkyl group which may 
be substituted with a hydroxy/ group, a C2-C5 acyloxy group or a C1-C4 
alkyloxy group; / 

R32, R33, R34 and R35 aref identical to or different from each other, and 
they are a hydrogen atom, a hydroxyl group, a C1-C4 alkyl group or a C2-C5 
acyloxy group; / 

A and B are identical to^orsdifferent from each other, and they 
express a hydrogen atom or a Ifydroxyl group, or together express a single 
bond and form a double boiM in cooperation with the single bond already 
shown in the formula; n 

X and Y together Express a carbonyl group in cooperation with the 
carbon atom to which they toe/b8q^d,ong^ is a hydrogen atom and 
the other is a hydroxyl pwp( or one of them is a hydrogen atom and the 
other is a C2-C5 acyloxy gkxpp; 

R41 and R42 are identical to or different from each other, and they 
express a hydrogen atom, a hydroxyl group, a trifluoromethyl group, a 
pentafluoroethyl group, aj C2-C5 acyloxy group, a C1-C4 alkyloxy group or a 
C1-C4 alkyl group which fnay be substituted with a hydroxyl group, a C2-C5 
acyloxy group or a CrGU alkyloxy group, or both the members together 
express a CrCs alkylidede group, or they express a C3-C6 cyclic alkyl group in 
cooperation with the caybon atom to which they are bonded; 

R43 and R44 ate identical to or different from each other, and they 
express a hydrogen atom, a hydroxyl group, a trifluoromethyl group, a 
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pentafluoroethyl group, a C2-C5 acyloxy group, a C1-C4 alkyloxy group or a 
C1-C4 alkyl group which may be substituted with a hydroxyl group, a C2-C5 
acyloxy group or a C1-C4 alkyloxy/ group, or both the members together 
express a CrCs alkylidene group, br express a C 3 -Ce cychc alkyl group in 
5 cooperation with the carbon atom to which they are bonded; 

R45 and R46 are identical /to or different from each other, and they 
express a hydrogen atom, a hydroxyl group, a trifluoromethyl group, a 
pentafluoroethyl group, a C2-C5 acyloxy group, a C1-C4 alkyloxy group or a 
C1-C4 alkyl group which may be substituted with a hydroxyl group, a C2-C5 
10 acyloxy group or a C1-C4 alkyloxW group; 

D and E express each a ihydrogen atom, D is a hydroxy group and E 
expresses a hydrogen atom; D/and E together express a single bond and 
express a double bond in cooperation with the single bond already shown in 
the formula, or E and R41 together express a single bond and express a double 
15 bond in cooperation with thef single bond already shown in the formula, 
wherein D expresses a hydroden atom or a hydroxy group; and R42 expresses 
a hydrogen atom, a hydroxyl group, a trifluoromethyl group, a 
pentafluoroethyl group, a Csf G^yloxy group, a C1-C4 alkyloxy group or a 
C1-C4 alkyl group which mafif be substituted with a hydroxyl group, a C2-C5 
20 acyloxy group or a C1-C4 alkyloxy group; 

R51 expresses -C0N|R5iiR5i2, -COR513 or -C(OH) R514R515, wherein R511 
and R512 are identical/ to lor different from each other, and they are a 
hydrogen atom or a Ci'd Jilk^group, or both the members together express 
a nitrogen-containing C3-C ^alkVl ring or apadrpholino group in cooperation 
25 with the nitrogen atom to, frhich they are bonded; and R513, Rsu and R515 are 
identical to or diff4renj/$rom each other, and they express a CrC 4 alkyl 
group; 

R52 expresses a methyl group, an ethyl group, a trifluoromethyl group 
or a pentafluoroethyl grot p, 
30 with the proviso that the following compounds (a), (b) and (c) are 

excluded, 

(a) a compound in which the groups of one combination out of Rat and 
R22, R32 and R33, R34 ancj R35, R41 and R42, R43 and R44, and R45 and R 4 6 are 
both hydroxy groups, bjith alkyloxy groups, or a hydroxy group and an 
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alkyloxy group, 

(b) a compound expressed tyy the above formula (l) in which Z is the 
following formula (1-6), 

0^0 



r > oh 



(1-6) 

5 (wherein, p and q are each 0/or the integer l; R6 is a hydrogen atom or a 
CrC4 alkyl group), and 

(c) a compound of the following formula (2), 



20/ 



,26. 



02 o* 



*ORoi 



..." 8 

Li 



P 
HJ 



(2) 



10 (wherein, Roi ancf R02 ire defined in the same manner as in the above 
formula (l); the/ configjura^en of the carbon atom at the 20-position is 
(R) -configuration; R7 is /a methyhg^oup or amethylene group; when R7 is a 
methylene groi.p, the/ bond between R7 and the carbon atom at the 
26-position is do uble b<md)}. 
15 2. A ^Jdtamm D3 derivative or a pharmaceutical^ permissible 

solvate thereof described in Claim 1, wherein, in the above formula (l), Z is 
one out of (1-2), (1-3)7(1-4) and (1-5). 

3. A vitamin D3 derivative or a pharmaceutical^ permissible 
solvate thereof described in Claim 1, wherein, in the above formula (l), Z is 

20 (1-1). 

4. A vitamin D3 derivative or a pharmaceutical^ permissible 
solvate thereof described in Claim 1, wherein, in the above formula (1), Z is 
(1-2). 
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5. A vitamin D3 derivative or /a pharmaceutically permissible 
solvate thereof described in Claim 1, wherein, in the above formula (l), Z is 

(1-3). / 

6. A vitamin D3 derivative or a pharmaceutically permissible 
solvate thereof described in Claim 1, wtterein, in the above formula (l), Z is 
(1-4). / 

7. A vitamin D3 derivative/ or a pharmaceutically permissible 
solvate thereof described in Claim 1, wherein, in the above formula (l), Z is 

(1-5). / 

8. A vitamin D3 derivative or a pharmaceutically permissible 
solvate thereof described in one out/of Claims 1 to 7, wherein, in the above 
formula (l), R01 and R02 are both hydrogen atoms. 

9. A vitamin D3 derivative or a pharmaceutically permissible 
solvate thereof described in one out of Claims 1 to 6, wherein, in the above 
formula (l), m is 0 or 1. \ — 

10. A vitamin D3 dprfvative or a pharmaceutically permissible 
solvate thereof described in/one/out of Claims 1 to 6, wherein, in the above 
formula (l), n is 0 or 1. / / 

11. A vitamii/D3 derivative or a pharmaceutically permissible 
solvate thereof descrilfed in CMm 3 or 4, wherein, in the above formula (1), 
X' is an oxygen atom. li ^ ^ 

12. A vitamin d// derivative or a pharmaceutically permissible 
solvate thereof described vk Claim 3, wherein, in the above formula (l), R11 
and R12 are identical to oj/dmerent from each other, and they are a hydrogen 
atom, a methyl grouper an ethyl group. 

13. A vitamin Di$ derivative or a pharmaceutically permissible 
solvate thereof described in Claim 3, wherein, in the above formula (l), K is a 
hydrogen atom, and L arid M together express a single bond and express a 
double bond in cooperation with the single bond already shown in the 
formula. / 

14. A vitamiiy D3 derivative or a pharmaceutically permissible 
solvate thereof described in Claim 4, wherein, in the above formula (l), R21 
and R22 are identical td or different from each other, and they are a hydrogen 
atom, a hydroxy grouri or a C1-C4 alkyl group, or R21 and R22 together express 
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a C3-C6 cyclic alkyl group in cooperation with the carbon atom to which they 
are bonded. / 

15. A vitamin D3 derivative or a pharmaceutically permissible 
solvate thereof described in Claim 4, wherein, in the above formula (l), R23 is 
a hydrogen atom or a hydroxyl group. 

16. A vitamin D3 derivative or a pharmaceutically permissible 
solvate thereof described in Claiii 4, wherein, in the above formula (l), the 
combination of R21, R22 and R23 W one out of 

(a) R21, R22 and R23 are sh hydrogen atoms, 

(b) R21 and R22 are metlwl groups, and R23 is a hydrogen atom, 

(c) the combination of K21 and R22 is a methyl group and a hydroxyl 
group, and R23 is a hydrogen aiom, 

(d) the combination of /R21 and R22 is a methyl group and a hydroxyl 
group, and R23 is a hydroxyl group and 

(e) R21 and R22 together form a cyclopropyl group in cooperation with 
the carbon atom to wmch tWbyVare bonded, and R23 is a hydrogen atom. 

17. A vitamin Daf derivative or a pharmaceutically permissible 
solvate thereofi^described il Clstim 5 Jy wherein, in the above formula (l), Q is 

>C(-F)-R3i. / J j/ 

18. IA vitamii/VDa^d^rivative or a pharmaceutically permissible 
solvate thei/eof described flm Claim 5, wherein, in the above formula (l), Q is 

>N-R8i. \ / I 

19. N^j2#amin/D3 derivative or a pharmaceutically permissible 
solvate thereof described in Claim 5, wherein, in the above formula (l), R31 is 
a hydrogen atom, a hjjoroxyl group or a C1-C4 alkyl group which may be 
substituted with a hydioxy group, a C2-C5 acyloxy group or a CrC4 alkyloxy 
group. / 

20. A vitamin D3 derivative or a pharmaceutically permissible 
solvate thereof described in Claim 5, wherein, in the above formula (l), R32, 
R33, R34 and R35 are e/ach a hydrogen atom. 

21. A vitapnin D3 derivative or a pharmaceutically permissible 
solvate thereof described in Claim 5, wherein, in the above formula (l), A and 
B are both hydrogm atoms, A is a hydroxyl group and B is a hydrogen atom, 
or A and B together express a single bond and form a double bond in 
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cooperation with the single bond already shown in the formula. 

22. A vitamin D3 derivative or a pharmaceutically permissible 
solvate thereof described in Claim 5, wherein, in the above formula (l), X and 
Y together express a carbonyl group /in cooperation with the carbon atom to 
which they are bonded. 

23. A vitamin D3 derivative or a pharmaceutically permissible 
solvate thereof described in Claim/ 6, wherein, in the above formula (l), R41 
and R42 are both hydrogen atoms cfr together express a methylene group. 

24. A vitamin D3 derivative or a pharmaceutical^ permissible 
solvate thereof described in Claiin 6, wherein, in the above formula (l), R43 
and R44 are both hydrogen atoms or together express a methylene group. 

25. A vitamin D3 derivative or a pharmaceutical^ permissible 
solvate thereof described in Claim 6, wherein, in the above formula (l), R45 
and R46 are both hydrogen atoms. 

26. A vit amin D3 derivative or a pharmaceutically permissible 
solvate thereof described in C^jaim 6, wherein, in the above formula (l), D and 

and E together express a single bond and form 



..ith the single bond already shown in the 
)m and E and R41 together express a single bond 
cooperation sftth the single bond already shown 




E are both hydrogen atoms, 
a double bond in cooperat 
formula, or D is a hydrc 
and express a double 
in the formula. 

27. A vitamin 
solvate thereof desc 
■CONR511R512 or -COI 

28. A vitamin 
solvate thereof described 
-CONR511R512 

29. A vitamin /D3 derivative or a pharmaceutically permissible 
solvate thereof described] in Claim 7, wherein, in the above formula (l), R51 is 
-COR513. 



Native or a pharmaceutically permissible 
laim 7, wherein, in the above formula (l), R51 is 

>3 derivative or a pharmaceutically permissible 
Claim 7, wherein, in the above formula (l), R51 is 



30. A vit 



solvate thereof describe I in Claim 7, wherein, in the above formula (l), R51 is 



-CONR511R512, and R511 



D3 derivative or a pharmaceutically permissible 



and R512 are identical to or different from each other, 



and they are a methyl \ roup or an ethyl group, or both the members together 
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express an aziridine, pyrrolidine, piperidine or morpholino ring in 
cooperation with the nitrogen atom totarhich they are bonded. 

31. A vitamin D3 derivatwe or a pharmaceutically permissible 
solvate thereof described in Claim 7,/wherein, in the above formula (l), R51 is 
-COR513, and R513 is a methyl group Jbr an ethyl group. 

32. A vitamin D3 derivative or a pharmaceutically permissible 
solvate thereof described in Claim % wherein, in the above formula (l), R52 is 
a methyl group. 

33. A treating agent 4r an inflammatory respiratory disease 
containing a therapeutically effective amount of a vitamin D3 derivative 
described by the following general formula (3) or pharmaceutically 
permissible solvate thereof, 



20* 



v 26 



R 7 



Ro 2 Of 



*ORqi 



(in the formula, R01, ^02 anfflRi are defined in the same manner as in the 
above formula (2)). 

34. A treating atent for an inflammatory respiratory disease 
containing a therapeutically effective amount of a vitamin D3 derivative or a 
pharmaceutically permissible solvate thereof described by one out of Claims 
lto32. 

35. A treating Agent for an inflammatory respiratory disease 
described in Claim 33 or 34, wherein the inflammatory respiratory disease is 
one or not less than two Winds of inflammatory respiratory diseases selected 
from a group consisting 6f acute upper airway infection, chronic sinusitis, 
allergic rhinitis, chronic/ lower airway infection, pulmonary emphysema, 
pneumonia, bronchial asthma, tuberculosis sequela, acute respiratory 
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distress syndrome, cystic fibrosis and pulmonary fibrosis. 

36. A treating agent for /an inflammatory respiratory disease 
described in Claim 35, wherein the acute upper airway infection is one or not 
less than two kinds of diseases selected from a group consisting of common 

5 cold, acute pharyngitis, acute rhirrps, acute sinusitis, acute tonsillitis, acute 
pharyngitis, acute epiglottitis and acute bronchitis. 

37. A treating agent tor an inflammatory respiratory disease 
described in Claim 35, wherein tpe chronic lower airway infection is one or 
not less than two kinds of diseases selected from a group consisting of chronic 

10 bronchitis, diffuse panbronchiolijbis and bronchiectasis. 

38. A treating agent for one or not less than two kinds of 
inflammatory respiratory diseases selected from a group consisting of chronic 
bronchitis, diffuse panbroncpiolitis, bronchiectasis, bronchial asthma, 
pulmonary emphysema, tuberculosis sequela and cystic fibrosis which 

15 contains a therapeutically effec tive a mount of a vitamin D3 derivative or 
pharmaceutical^ permissible^olvate thereof described in one out of Claims 1 
to 32. 

39. A treating/&gedt for a disease selected from a group consisting 
of malignant tumors/rheumatoid arthritis, osteoporosis, diabetes mellitus, 

20 hypertension, alopecia, acne, psoriasis and dermatitis which contains a 
therapeutically effective / amount of a vitamin D3 derivative or 
pharmaceutical^ ^permissible solvate thereof^fescribed in one out of Claims 1 
to 32. 

40. A cpmpoun^ha^3ig-Jw*^min D3 antagonistic effect which is a 
25 vitamin D3 derivative yor a pharmaceutically permissible solvate thereof 

jut o/ciims 2, 4 to 11, and 14 to 32. 

41. A treating /agent for hypercalcemia attributable to vitamin D 
excess which contains /a therapeutically effective amount of a compound 
described in Claim 40. 

30 42. A treating agent for hypoparathyroidism which contains a 

therapeutically effective amount of a compound described in Claim 40. 

43. A treating agent for metabolic disorder of cartilage which 
contains a therapeutically effective amount of a compound described in Claim 
40. 




44. A pharmaceutic? 
derivative or pharmaceutical^ 
out of Claims 1 to 32, and a phi 



composition composed of a vitamin D3 
Omissible solvate thereof described in one 
laceutically permissible carrier. 



